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[If 1 ] #CS» &h*oM 

O S F E T t« J Ja t ±E* ffi^t f ^1® <5 n - ^ = 
•< ^©te « £ ffift«* c jss L T O N - O F f -r 4 * 

* f-BBfeONttlSfcOFFttflgfcKiiOOJfcaiT? - 

k a * f mm? * *.mm®& t tarn? % ^m^ieu 

««fflaffigBS«KCfeV>-C, ±E*-f y^BSSlJN- 
Sxt^*5/*/HB©*JBSi5EPI!, N + Ht£»JB&2 
S]J3Lhi£»LT±EN* Iii£1ftff*Nii* L + *;i'i:ftL 
fcNf v^^D-M0SFETt*4'?, ±I5«EEflJWlHl 
SS(i±IEN- Slxtr^ + -> + /i//BFcD*iBa5K:PlifiS»W 

ETfc, ±EN" SJxbf^ + ->^;HS_htr^fi£L/c^'fb 
R±K:®fiSUfcffi*ti:, ±EPfflffifftJl©3lJf 95 
#*ttrfSP + UiStWffcN* U&»«fcJg/SL-c_hE 

p + mmWi.m^T y- u ±en + sassasfcav 

- h*tLtzV-<*-FtV&i$.L. JiE^-f <y*®&t. 

m&¥mft-em& Lfc#3fs#©«H» 1 sceir©**? 

[»#S3] ±SE«E*J!WlHliStt, ±3Z*mft^v7 

<Dm<¥fcmmzB>$.L, ±iex^ v^[si&w:±EmEE«y 
^ 0 g§ © ^ a t3?f£j5)c 1 7t it * ©*s am i -m. £ & « $ 

OSFETtis)tJnT±E*SMli©n-^ 3 
-Y ^^©^«=fee»fll^-t:JC» Ut ON - OFFtS^ 
^v^HSgfc, ±E*M3teW»*«fc»J#K:ffl:»e>nJt 

-r**i-as*EEiBi«iiHiESi:, ±E*Masm#&*ttK--#c 

flatteniBE^-asfll^A^i-S^I-aSAiJiS^i:, ±E 

* f ' —#■ K. K It 5. ft±SB*S5 A ^sr?- % ^ 

»U ±EKSjflr#*&£Si*T±E;W v^-ElKUHl 

^[HlggtiN- SJxt°?*-> wm©f?JfS15KP2i> N* 

2 lalUt±J6*UT±EN*- SJ&«Wl£NSi* 
t^^k^LtNf t^^D-MOSFETTtcO, ± 
E*-f y f->^K»lHlH5S3«J:r/±Efiii»lslfStt. ±EN 

- !Jxif**S/wuW©3RJB&CPSii£fiWB*^J5frr4 



(2) ftffl^ 9-470 9 1 

2 

V-xm. KM ^gPk^ctfcWSMOSFETfc. _h 
EN- Six * •> * ;HB_tc»j£ LfeK-ftRin m®. 
Ltz&trtt, ±EPIiJKfiWI©*JBaiC— SPtfftttTa 
P^ IJ&f&lf hN + SJS£»JBfcJBlSLT±EP* liiKBfc 
B^TZ-KkU ±EN + SliKfiWBfcAV-K*: Lfc 
^^-FttiSlEL, ±E7.^ -v^lalB, ±K*-f ■> 

* y <fmm b es & «fc Lf±E«»iHi & % © y 
list. 

/0 [»#«5] ±Effi*ntt, ±E®HtJI±^/£L/c# 

[»#E6] -hE*^ «/*-:/^K»j|HlBi3J:t/J:E« 
§l[E3?§ti, ±E**#*v:7©i&+'tj«*K?&aU ± 
E^-f vf-@K»i±E^'f v ^v^Bi»lHl8Si3«ti/±.E 
«KlHli&©fflHK^J5fcLfc#lfSt#©«ffl04E*fct± 

[0 0 0 1 ] 

[0 0 0 2] 

[0 0 0 3] WEHfi^actt, rt95(cai*mffiffli9:^ 

JO Eg % 7 ^ - hv < 7 ^ ffl » 1 5 J: 9 C L t © ^ , 

t. ti&J#: tr ^« ^ > tr ^ - ^ ^©^1-a5«iiSiJ^ ESS 

n y if 3. - e>*a$«-5*-£;t ^«^©mEEP 

%3S^A» C O F F T %«SIh]%«I9!» 1> £> 0 , 
^T-5 3 y fi-^CDJSESanni'JiCiSBoajcHi 

[0004] fMmtst-#i:S(«n5iiE^ 

^•y^a^, WE9Jffl0B-*»«KlHli5tt, -««J<c«ffiS 
UTttWAtf^Mliae 0-9 8 8 33^SEf®¥ 

-v ^>y7n«sn. «be*j»ihi»«»± i 
n±EK»«-§-**eas s ns7;v?-7 a ta«©«» 

[0 0 0 5] 

50 CH^tf^Li^^t'Saa] i:^^T'Jfi^, *Mtr 



v > ->* * 9 x m.m.mwmti #m < i&n&co - a& 

ItMOSFET (A9-MOSFET) fi/StSIJ: 
A 5 i#2ntV^ 0 A7-MOSFETH, 4#MHS 5 8 
- 1 7 1 8 6 1 ^fc#£«R©rfc <*ffi«tf©*»?Uffl 

©fr±* 5 ^LV^ 

[0006] L*u&#e»fE?fcj:«?fflv^n-rsfcA-f 

FETtia ^y+Tfcift&^rrfcWEE 

OSFETt'X^vfEg^SfllctSi:, mffifSWHEg 
(f4»&/<7-MOSFET©y- h CPJSflT-iHftKffiA 
-T 5 y -f «fc 0 A "7 -M O S F E TtfKftftT * *5^r 

n**2bo, em i f$*&tt j t>T^*mmt Lx\tmm& 
cooo7] *fc*pi*«ifew«©m*©JiJiii(r#oT 

««Affl©Si«fcJ:S*S*«lfe*ift©ffl*©a*E© 

U~?/HbK < fc 9M0^©£S&t!fe;6 ? +7>i:i21*1\ 

[0 0 0 8] >W v^-E&CMOSF 

ET^ffiV^mEUgSKKl^T, EMI^£§l7^ 

<StCS*LT*E«FltA«J:VN3(iMSS*ft««©«ffiWaESll 

[0 0 0 9] 

«C— frCKlt 5.n*»oMO S FETt«jSSnT±l3 
*M3£«I8««© a - ? n ^ ^©t&«%e»«tfS 
aFlTON-OFFtS^-f vflslfSt, ±E*S«liW 

tBt^©^fEtrSi#-r^<±iax^ * ^Egging* 
-£*.T±IE7W ->^[Hl^^ON^HIhOFF^J| 
£^®K>&kz.T7 4 - K^y ^*J»-rs*EE«iJ»l5liSt 
%A«-ra*W*:«»««©*£EH»«BK:i3V^-c, _h 
Ex-f v ^HgStiN- S!xtr**5' + /uJS©;gJBaBCP 
Si, N + StetfcJf£2@J,;U:fc£f$:LT±KN + SJffiiiScJi 
?:Nlf t^-^t^LfcNf ttWl'D-MOSFETT* 
£9, ±E*JEfBJ»lElKtt±EN- SJxtf?*-> + ;u/i 
©SWapc PS!teSk»«:J^j5S-r 6 £ £ t CRPH&ttW 

i:^:LActSMOSFETfc< ±EN" Hxfc"?*-> + 
^ JB ± K ^fiS t fc SMfcK± K ^ L fc JSSt £ , ±82 P Si 
&S5c@©^®a5t;-gf5d^M-r?.P + StefiWBfcN* SJ 
i£«WB&JBfiSLT±EP* Uft£fWS«:7y'-Ki:U ± 
EN* l!tS«tJS**v-Ki:Lfc^-f*-Ki:-e*j« 
L, ±fe^-f y^-lHlBt±iS«ffi*J«llHl8Sfc : fe*-©* 



(3) 9 -4 7 0 9 1 

#{*^-/±tr^fiJt-r6o 

[0 0 1 0] ±E*4 v*lHlft*5J:tf±E«EEflmi|5]B 
tt, lsENft*^D-MOSFET, ±E«SMOS 
FET$?j&*±EN- m^t'f *-y* frf§Z:&Mk:TZ> 5 P 
±|EN- fflxhf^*->*;HH, ±E»{tBI, 

±Rffi$T:T'^ s n48fw*ifi*^r sztia^- 

©*aSfr^yy±CflSV^*»J[-C^jasn5o li'LT 
ZVt&Aifi&ttTZt.t'bK^ ±EmEEfHfflla]H5!&»&± 
EEtfJCSttfcifK^E* -f v *B»©fHB;K 7 4- K A 

[ooi i] *H3S«n«iflH3— #cisite>n*» 

oMOSFET-efltJSRSn-C±f5#M3£«»*«©a- 
* =f -f ;i^©|&* Kffig L T O N - O F F -T 
y^EHSfc, ±8E*M3fe«ft««i:»J#K:Rlte. 

n±ie*M?tm^m^©£±ii;mjE?rp^-r ^ < ^sp«-§- 

&»f Sfl-SsmffiafWEII&i:, ±BE^M*«3fe««K: — 

ftciw &n±E#ffi«^#A#r s^ssa**^*:, 

20 ±E*M*«l&**K:-fcCSW€>n±E*«A#iH : f 
#fiF»U ±IEBft«#S:5I^Sl*T:±fe^-f v^IhIK 

nairr*^ v*y<?mmmmh. ±iE*ii3fee^m 

«*:— #«3Stte>ftft?iri»#fc:±E*'r y^-^^mm^ 

-fy^lallSttN- Hxtr**S/ + A'Ji©*»»CP!!, 
N + S&ftfcJ»£2[Hm±&t!iLT±KN + SJffilfcJff £N 
M^-v t-;Vi:tt LfcNf tt-^D-MOSFETT'& 
30 »3, ±E*-f v ^-y^B»lHl»*3J:t5±l5«gIlHltttt± 
EN- SJxtr**-> + >W»©S»ffiCPSJfi«J»«:JEM* 

■r*tfctK:RPi!J£»if»3-*f©N* simmm^f& 

LTV — KU^yaifcftLfcfltiMOSFET 
i:, ±I£N- Sfx^^*'> + ^*±CJgjs)ELfclfe'fbR± 
l:MLfcffit, ±BPfflffiBc«©*«a5K-SP#i£ 
»t^P' SJ&ftJlfcN* ffli£iWl£:®/£LT±KP + 

tLfc/^-KttiiSL, ±E7< 9^-1188, ±SE 
y ^y^EftlHllSi3«i:i/±E«KlHlgSS:#-ffl^» 
W fr^v7*±K:j^lS-r«». 

[0 0 12] ±E7.-f -y T^lHjSS, ±E?-r y ^y^Eft 
@K*3«fcU t «RlHlHH*. lENftW-MOSFE 
T, ±E«SliMOSFET<S* s ±EN- SJxe^ + ->^ 
+ ±EN- SJx^^*-> + 

TSikCctO ^-©^ai:^^ -y 7*±t:HiN*«fiS-C«? 

jEjgsn, y -fXoiSAa'isatifcttc, ±e^^ 

v *->* r EftlH]KA»5>±EX'f y^SB^Cfi-^-fiM 
50 c,n±Effi*«E4 s *S«Fl4ftH t K:±E^ <f»* 



5 

lE]K*fMft-e-Lit>, fro±Kffl#«E©»iajtofra , Sl* 

[0 0 13] Lti«oT*SB©*H*«ll*«©*ff 

PSSttti, EM I SffcgW^-rv^Mfflfc LTt»Ji 

[0 0 14] 

©mffl@gigEtt£0 1 K^T. BCfc^T, 

«« (JilT, jEm&W®t^r>) 1 ©£«SP2H:d-* 

[0 0 15] ±88*4 *2-lHlE&4l±, Ho-^^^ 
2 1 ©filf^ON-OFFtS/W- h 7 V^X? 

-K42i"9 4;"5, AlU^V - V ^ W 7.9 4 1 l±N^ 
+ y*^IKliD-MOSFETT , *>*. 
[0 0 1 6] mEEfPJ^Is]?8 5fi, Nf + ^^flD-M 
OSFETffl h vVv:*? 5 1. 5 2. 53,ffi#i54 
a. 54b. 54c. 54d. 54e. 54f. 54g 
*3cfct/>y ^i—y^ar- K5 5 J:0fc9, ■ftn&n.Wti 
©&*«£& 7 j - r<» <? r a 1 1 1> c i- ^ > v x ? 
5 1 © k w ^±15^7— F7>-/x?4i ©y- h 

CSMJRLT**. -t3E b 5 V 2> * * 5 Hi, 

v * $nfe±ieai*€ffi* 5 y * «s -eft* &9t&m 
%a^.<i:VNimiOFFttiicis*»n*. fc*s, *hjs^ 

AB^S, ffifcx 54b, 54d~54gtF7^y^?5 

fe^i ©KjeffittfliAtf 1 3Vki evcwetxf 1 ; 

lD-MOSFET(9h7^^^6 1 *5 «fc y x 
?W K6 3 J: 9 ft 9, h v Vi? X * 6 1 ©y- h C 
*MP«^-7 a #A#T 5 £ ttC-tOKU-f >li±IS h 

[0 0 18] ±ffi^ff-^7 att3te«»«*l CKWfc 

@sg7ctoA*-r^o ^aj«ffi*jffliiHiiS7ttWA«*« 

E*Jffll|Hl&7tt, *McDj£ffttJB, A'-yr';8©m 



6 

^7a&ai*-rSo ±iE^2©l§Sffit± 1 5V 

!J:^fil^lilE»if7ali TO J U^i; 
Sn, ±ISh7yv'X^ 6 1 #OFFtt]Ei:&*o -© 
u§, ^«HS«ioffi*«a£tt±ieseiolS:5efiIJ:0te 
V^*»€), H =7-sV*9 5 1 (iOFF^HTab 1 ?, d ©*£ 
*, v<7- h 4 1 A»ONfiFft-&U*5>*lTa 

[0019] ±f£A •> r 3HS««EEA«±iB^ 2 ©K£<1 

Afcft^fcfc'&Ctt, ±Kfl-SM§-§- 7 a li TlJ 
t$h5„ d©^*, h 6 1 liONf'FKj U 

v<7- ^7y->'xN l (±5fifiJWirOFF«^fc$n 
5. ±fs*f9Ht-i- 7 a it rn t roj ©fcffi-fiKB-5 

-C £?>!&»?>, #'>oy^X* i fiALTU7>y^J'6 
1 tt±gE^-a$«^-7 aCIEflltJC«FU-CON-OFF-r ' 

[0 0 2 0] H2C14, ±KX-Y y *-|a]gS4, ttEffilftl 

20 ^-y :/9©WtS 3 F®E!£^-f„ *g®4<fr**«:^y^ 

gjiCB-to^SP^Srifiibsu^cfittAC, »$© 
ftj<» /<7- h 7 >^? 4 1 *»»j«sn, ®«Air^ 
*nfcl*4 , 'CjCittOflB«BK:t4 h7Vv^? 51—5 
3. 61, Sft54a-54g, yit-^*-K5 

5. 63^MJnx, fifitBCMsnsF^y^^ 

^51. 6 1 eDV-^*»^nS:Bltr1i*AK:^Sns 
ii-SC^oT^S. ^i^CtZSi^-Y^-- K4 2tfmm 

sn, ^is?Etr[4^^ i 2A ! iwe»n5„ 
jo [002 i] 0 3irteEi2©m -in mzfe^mmw 

N + M-> 'J 3 >*«4 1 1 1CBN- S!©5/'j3yxtr 
^4r->^;Hl4 1 2A 5 ^fi)t$n, f*A-ei4lExe^ 
*-> + ^14 l 2rt^r®v^pffli£t^cW4 l 3tav^pa 
KKJI4 1 4tf^^n, S^JrN* lJS£ISfS4 1 5^ 
MLtfeSo xe^*y + ;H4 1 2±\Z\tm^tm4 
1 6^^LT^| a y'J3Vl<):»)i:?)y-l-4 1 7*5 

±egy- Hi7 &s^iie»iR4 1 8 sjec 

Bo-cr^S-->A«tt i S:3BfiSU-CV-^4 1 9 LT 
<0 feS 0 A><LT, »SiD-MOSFET*«»jS$la4. 
[0 0 2 2] h 4 1 7C»4, SEfeEPap-T 

5^itCht'StttiI4 l 4^®Si?frNSl5 L v*;v 
* 5 mn, ±7?©7-y;4 1 9 J: 0TS© K U-f > 4 2 0 

MOSFET^MMJia, m^4* ? ±t<»*© 

[0 0 2 3] <tis, -»4fila-C^lSLfc±IEllfi«cJB4 
13. 4 1 HtffifeO)-?],- 9 V 

50 [0 0 2 4] ««B-e«±gExtr^*-> + ;u»4 1 21*3 



cpsiisakiBs 1 i mztitzft. rnmms 1 1 rtca 

ySPtftU ffiSWf 5 1 1 ±M©7-X5 1 3, y- h 
514. Kl/^>5 15C<l: l 5l)iID-MOSFETffl 
h z>W^>P 5 1 £#Sj£LT;fc£„ ±K&fftJf 5 1 1 1*1 
Ctt-SPfc&LTP* M&IcJI6 3 1 i:N + M&ftJB 6 
3 2fcJlfcSU P + 3ft£SWB6 3 1 5:7/- K, N + S 
&ffc»6 3 2£tj V- KkTiyit-^ K6 3 
tLtfeS, ^*-K4 2<blW;&ffidIT-$f 

[0 0 2 5] Sfc, JifEffiitJf 5 1 l±t»fbK5 5 1 

^15 5 2 fcJ&J&LT? xt-r-f *- F5 5tLTfe 
So ffifci5 4 tt_tSB»-ffcBS 5 5 1 ±(3#^ B B B -> 'J a >JB 

[0 0 2 6] ICi^CftA, BCBK1D-MOS 
FET. *iD-MOSFET, yit-^*-K6 20 
3##N- 3t©S"J n yxlf ^->tJH4 1 2 

asa-tu-tjpjss native, n- i®->'J^x^ 

?*->WWS4 1 2, ^b^5 5 1, fiS5 4*i!i 

& -t s 3 fc ir o *a a * m < -e t 4 „ 

[0 0 2 7] ±SBfl*2£©WEEaSE£BKi5ViT, 
^l-ap«ffi«lJ»lHlK 7 ct 9 ffl * £ n ^ 7 a Ci o 
t;W- h7yy^N 1 ©ON-OFFfisSbtfffilWS 

[0 0 2 8] r©««T% «9ittt^«JE1BlttllsIBS7 0 
ffi;t>^i& 5 iK(^LT*1-gMi-§-7 a# f"0J U-5^/i:&S9f 

h7>i?X?6 180FF«H8i:<l: 
•5, Wlk. A°7-h7VvX?4 l©ON-OFFfFR 
ti^StHl^i: LT©WEE1HWlH]B5CJ:9*0WSnT, 

3t«a«« 1 (Dtatin.mtm 1 ©K5e<ic*ife#<»*is. 

§7ai ! rij W;l^ft£¥&££i:*:t§-g- J ?>. ^ 40 

h7>^^?6 1 *»ONfc«coTA"7— h7> 
4 1 tfOFFtfLJfr&n, ft'^.&'W&l <D5£&\i 

[0 0 2 9] *fc^«JEiS!lWlHl(S7 0»flr©1BJWC:*s 



fflf9-4 7 0 9 1 

5 

LT©«a=fMW@!&5#;W v^ElK 

45:OFFt5. 

[0 0 3 0] ijtSSt^^y ^9J±, ±aUfc«t-5»3^®E 
-h7vXNl®y-F CgJSElRfttfJH < ft 5 £ "5 
y^ffiftlHl(S6A»e>MOSFETTflfjasnfc^'f 

tsies 4 'Mi y -f x©#»*sw- s ^ t ft < E»«-s-#e 

35t$ftS„ *fcX-< v^y^B»lHlK6^*E1l!l«lHliS 

con-offu ffi#«Etti*v^Jt-eiM«ii5ft*. 

* fcfcSBB LT ©WESJWEIB 5 1 © 

BWWftataffiCWUTX'f -><?-[E]?§4£OFFT3t: 
£©Jfc«rt£#6.iff"C. BHfttcaiffii'ifCtiSIft 
«ft l ©ft»a**£fcl»ihsn&. 

[01] *»9i&»;BLfc*i§3fcwis*«©*ffiiraE£ 

[02] *ftw*»;BLfc*waftftWft©wffi5HSE£ 

[0 3] g! 2 © I I I-I I I J8»r®BI"eJb 5. 
[^©KUH] 

i *iai*;«36«« 

22 a — ? :j -f ;i/ 

4 1 ^7- h v > v*? (Nf+*;i'D-MOSFE 
T) 

4 11 N* Mis') 

412 ->'J nyitf? + ->t;H (N" SJxif^^v' 
+ ;Hf ) 

4 13. 4 14 PSJ&iScB 

4 1 5.5 1 2.6 3 2 Si&ftJV 

5 .WEtfJfflUnlB, ftSHIK 

5 1 Nft^^flD-MOSFET (SIS1MOS F 
ET) 

5 1 1 PfJffiifcJf 

6 t. i v + y ?mMm& 
6 1 t. -y y y <f%^ 
63 1 p + mmm 

8 -y 7- 'J 

i 2 (^■ffiA**^) 
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Lfcx-f -j T-fcAttEIieiBKMir S. 

© tf . S8 JB ® w i < ^-/n^Cdi 

2 1 5 7 1 5«iUTttieiS<x-C^* 
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